Histone methylation during neural development.
Post-translational modification of histone proteins, such as the methylation of lysine and arginine residues, influences the higher order of chromatin and leads to gene activation or silencing. Histone methyltransferases or demethylases actively add or remove various methylation marks in a cell-type-specific and context-dependent way. They are therefore important players in regulating the transcriptional program of a cell. Some control of the various cellular programs is necessary during the differentiation of stem cells along a specific lineage, when differentiation to alternative lineages needs to be suppressed. One example is the development of neurons from neural stem cells during neurogenesis. Neurogenesis is a highly organized process that requires the proper coordination of survival, proliferation, differentiation and migration signals. This holds true for both embryonic and neural stem cells that give rise to the various cell types of the central nervous system. The control of embryonic and neural stem cell self-renewal and differentiation is achieved by both extrinsic and intrinsic signals that regulate gene expression precisely. Recent advances in neuroscience support the importance of epigenetic modifications, such as the methylation and acetylation of histones, as an important intrinsic mechanism for the regulation of central nervous system development. This review summarizes our current knowledge of histone methylation processes during neural development and provides insights into the function of histone methylation enzymes and their role during central nervous system development.